Abstract-The present analysis considers the steady stagnation point flow and heat transfer towards a permeable shrinking sheet in an upper-convected Maxwell (UCM) electrically conducting fluid, with a constant magnetic field applied in the transverse direction to flow and a local heat generation within the boundary layer, with a heat generation rate proportional to ( 
I. INTRODUCTION
HE study of flow and heat transfer near a stagnation point, where fluids flow impinging normally or obliquely to plane surfaces, has applications in many practical situations. Theories on the stagnation flow and associated heat transfer characteristics have been used to enhance many technological developments. Since the development of an exact solution for the two dimensional stagnation flow by Hiemenz [1] and an exact similar solution for the corresponding thermal field by Eckert [2] , studies on the flow and heat transfer near a stagnation point has produced extensive theoretical and numerical results for stagnation point flow and heat transfer. Stagnation point flow and related heat transfer problems are also encountered in problems involving stretching or shrinking sheets. Some recent examples of these studies can be found in K. Jafar is with the Faculty of Engineering & Built Environment, Universiti Kebangsaan Malaysia, 43600 UKM Bangi, Selangor, Malaysia (phone: 603-89216962; fax: 603-89216960; e-mail: kjafar61@ gmail.com).
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the works of Ishak et al. [3] , [4] , Hayat et al. [5] , and Jafar et al. [6] . All previous studies on the flow over a shrinking surface such as that by Miklavčič and Wang [7] , and Wang [8] , [9] , reported some interesting differences in the flow and heat transfer characteristics of a shrinking sheet as compared to a stretching sheet, specifically in the existence and nonuniqueness of solutions.
In the studies on convective heat transfer, the flow is usually driven by either a natural or a mixed convection. Alternatively, a convective flow may also develop due to internal heat generation or absorption within the flow. Mealey and Merkin [10] studied the natural convection boundary layer flow on a vertical surface with heat generated within the boundary layer, by assuming a local heat generation rate proportional to ( )
where T is the local temperature, T ∞ is the ambient temperature and 1, p ≥ a constant. They found that for 2 4, p < < the local heating has significant effect. Using the same assumption on the rate of heat generation, Merkin [11] considered a similar study, with a further assumption of a thermally insulated surface. It was found that the development of the flow from the leading edge depend critically on the exponent , p with singularity developing in the boundary layer solutions for 2 5. p < < More recent studies on convective flow with internal heat generation can be found in the work of Merkin and Pop [12] and Merkin [13] .
The objective of the present paper is to investigate the stagnation point flow and heat transfer over a permeable stretching/shrinking sheet in an upper convected Maxwell fluid (UCM), with an externally applied magnetic field, in the presence of wall suction and internal heat generation/absorption. The same form of heat generation rate used by Mealey and Merkin [10] is assumed. The upper convected Maxwell (UCM) fluid model is favored by many researchers to represent the viscoelastic fluid, which is an important class of non-Newtonian fluid encountered in many engineering and industrial processes today. Recent studies on the stagnation point flow of a UCM fluid was done by Sadeghy et al. [14] , Kumari and Nath [15] , Hayat et al. [16] and Jafar et al. [17] . The present paper will include both the stretching and shrinking sheets, and will include the effects of the exponent of the heat generation rate, on the flow and heat transfer characteristics. K. Jafar, R. Nazar, A. Ishak Further, it is assumed that the uniform temperature of the sheet is , w T whereas that of the ambient fluid is . T ∞ The fluid is bounded by the stretching/shrinking sheet at 0 y = and the flow occupies the space 0. y > A constant magnetic field of strength 0 B is applied in the transverse direction to flow. The electric and induced magnetic fields are negligible. Following Merkin [11] and Hayat et al. [16] , the basic equations for the problem under consideration which, on applying the boundary layer approximations can be written as
with the boundary conditions,
where u and v are the velocity components along the x − and y − axes, respectively, ν is the kinematic viscosity, 0 k is the elastic parameter of the UCM fluid, α is the thermal diffusivity, ρ is the density, σ is the electrical conductivity and p C is the specific heat at a constant pressure.The term
, where p is a constant, assumed to be the amount of heat generated or absorbed per unit volume, for which 0 Q may take on either positive or negatives values. If 0 0, Q > then it represents heat generation and on the other hand when 0 0, Q < it represents heat absorption. In order to solve (1)-(3) with the boundary conditions (4), we consider the following similarity variables: (5) into (2) and (3), we obtain the following nonlinear ordinary differential equations
where primes denote differentiation with respect to .
η The boundary conditions (4) now become 
The quantities of physical interest in this problem are the skin friction coefficient , 
where w τ is the wall shear stress,and w q is the surface heat flux and are given by
where μ is the dynamic viscosity. Substituting (5) into (10) and using (9), we get
where ( )
Re x e u x x ν = is the local Reynolds number.
III. RESULTS AND DISCUSSION
The nonlinear ordinary differential equations (6) and (7) al. [17] . The values of the surface velocity gradient ( ) 0 f ′′ obtained are found to be in very good agreement. We have also compared the values of
those computed using a shooting method, and found good agreement. Therefore, the developed code can be used with confidence. For the present study we will focus on the case of heat absorption, that is the case 0. Q < The main reason for this restriction is because the results for the case 0 Q < are more consistent and show better convergence. Since (6) and (7) are uncoupled, the flow field is not affected by the thermal field, thus the Prandtl number, the heat absorption parameter Q and the exponent p has no influence on the skin friction coefficient and the velocity profiles. (8) ) ( ) World observed on the flow characteristics agree with most earlier studies on the effect of magnetic field on the momentum transfer over a flat plate. For the shrinking sheet, the value of the skin friction coefficient initially decreases with s and , K but the trend changes when the shrinking magnitude becomes larger. Thus for large shrinking magnitude, both the suction and the fluid elasticity increase the wall shear stress. increasing the heat absorption, suction at the wall and the Prandtl number will result in a thinning of the thermal boundary layer and enhance the surface heat transfer rate, while increasing the exponent p reduces the surface heat transfer rate. The magnetic field enhances the surface heat transfer rate of the shrinking sheet but has very little effect on stretching sheet. When the stretching velocity of the sheet is less than the free stream velocity, the fluid elasticity slightly decreases the surface heat transfer rate. When the stretching velocity exceeds the free stream velocity, the effect of the fluid elasticity is reversed. parameter. Furthermore, it is found that the increasing the magnetic parameter , M the elastic parameter , K and the suction parameter s expands the solution domain. For both the stretching and shrinking sheets, the magnetic field increases the wall shear stress, for large shrinking magnitude, both the suction and the fluid elasticity also increase the wall shear stress. However for the stretching sheet, the wall suction and fluid elasticity reduces the wall shear stress. In the presence of internal heat absorption ( ) 0 , Q < the surface heat transfer rate decreases with increasing p but increases with parameters Q and , s when the sheet is either stretched or shrunk. Increasing the magnetic parameter has little effect on the surface heat transfer when the sheet is stretched, however for the shrinking sheet, it causes a significant increase in the surface heat transfer rate. When the sheet is stretched with a velocity less than the free stream velocity, the surface heat transfer rate slightly decreases as the fluid elasticity increases, and viceversa. 
